Objectives: To assess the dietary habits of Balearic Islands' consumers who are successful in meeting current nutritional recommendations, to find clues for the development of future food-based dietary guidelines (FBDG) that would be relevant to this population. Design: Cross-sectional nutritional survey carried out in the Balearic Islands between 1999 and 2000. Subjects and methods: Dietary habits were assessed by means of 24-hour recall (two non-consecutive days: warm and cold season) and a food-frequency questionnaire in a random sample (n ¼ 1200, aged 16 -65 years) living in private households. Differences in percentage of compliers with the intermediate nutritional objectives for the Spanish population and differences in food consumption patterns between genders and between high (above the upper quartile of intake) and low (below the lower quartile of intake) consumers of fat, saturated fatty acids (SFA), fibre, and fruit and vegetables were analysed. Results: Gender differences were observed in nutrient and energy intakes, as well as in attainment of the recommendations. Less than 25% of the population reached the intermediate nutritional recommendations for iodine, fruit, carbohydrates, SFA, fibre and vegetables. Low fat/SFA and high fruit and vegetables/fibre consumers kept a diet in line with the traditional Balearic diet and prevailing dietary pyramids, which ensured better compliance with the nutritional goals. Conclusions: The intermediate nutritional objectives for the Spanish population could be achieved through maintenance of the traditional Balearic diet, a Mediterraneantype diet in the Balearic population. Therefore, this dietary model could be used to develop FBDG relevant to this population.
Currently, the scientific community acknowledges that diet may contribute to the delaying or prevention of an important number of chronic diseases. In Spain, inadequate diets have an important health and social impact. The consumption of fats, fruit and vegetables, dairy products, wine and alcohol, fish and meat, and the prevalence of obesity, for example, vary considerably among Spanish regions. As such, in our country diet and nutrition represent the main sources of variability in the geographic distribution of health indicators related to noninfectious diseases 1 . Promoting adequate eating habits, which follow healthy dietary models, constitutes one of the most important components within heath promotion strategies. To achieve improvements in collective food intake, health authorities count on two tools of great value in terms of public health: nutritional objectives and food guidelines, and, more specifically, food guidelines based on country or regional food consumption patterns 1, 2 . Nutritional objectives for the Spanish population were developed based on a consensus meeting of the Spanish Society of Community Nutrition held in Bilbao in 2000 and sponsored by the World Health Organization. Intermediate and final nutrition objectives were defined at this time. Intermediate objectives were based on the analysis of current food and nutritional data from nutritional surveys. These intermediate objectives reflect reachable goals within the Spanish context given that 25% of the Spanish population is already meeting the nutritional objectives. Final nutritional objectives encompass long-term goals and are based on the best scientific evidence available at the present time. The nutritional objectives for the Spanish population create a rational framework for the development of dietary guidelines and nutritional policies in Spain, within a Mediterranean context 1 . Food-based dietary guidelines (FBDG) should be established on what can realistically be achieved on the basis of a given socio-economic context. For this reason, they must be drawn from population-based epidemiological studies. For the elaboration of FBDG, it is essential to analyse prevalent food consumption patterns in order to be realistic for the population 2 . For instance, in the Mediterranean region, olive oil is the central element of Mediterranean-type diets, and it has traditionally been consumed in elevated quantities, which has led to high values of dietary lipids (25 -40% of energy). This fact has conflicted with nutritional objectives in Western countries that limit total fat intake to less than 30 or even 20% of energy. Moreover, olive oil is a key contributor to the healthy aspects attributed to the Mediterranean diet and it has been demonstrated that olive oil intake promotes higher vegetable intake in the Mediterranean area. As such, nutritional objectives in Mediterranean countries should address the reduction of saturated fat without modifying olive oil consumption 3, 4 . Recently, proposals have been made for international collaboration in the setting of FBDG. Food patterns of people at the upper end of intake of common nutritional targets in public health in a population (fat, saturated fatty acids (SFA), fibre, and fruit and vegetables) can be used as a model to identify potential target foods 2 . The aim of the present study was to analyse compliance with the intermediate nutritional objectives for the Spanish population in a representative sample from the Balearic Islands, a Spanish Mediterranean region. Also, the compliance with nutritional objectives among those with a high or low intake of common nutritional targets in public health (fat, SFA, fruit and vegetables, and fibre) was studied to ascertain whether these individuals met current nutritional recommendations, and their food consumption patterns were analysed. This paper gives an insight into the dietary habits of Balearic Islands' consumers who are successful in meeting current nutritional recommendations, thereby providing clues for the development of future FBDG that would be relevant to this population.
Methods
The present analysis was performed using the database of the Nutrition Survey of the Balearic Islands that was carried out in 1999-2000; the methodology of this survey has been described elsewhere 5, 6 and is summarised here.
Sample
The target population consisted of all inhabitants, aged 16 -65 years, living in the Balearic Islands, and the sample population was derived from residents aged 16 -65 years registered in the official population census of the Balearic Islands. The sampling technique included stratification according to geographical area and municipality size (six strata), age (three strata) and sex of inhabitants, and randomisation into subgroups, with Balearic Islands' municipalities being the primary sampling units and individuals within these municipalities comprising the final sample units. Inclusion criteria stipulated to have been living in the Balearic Islands for 2 years before the study; this criterion was adopted to ensure that individuals were fully adapted to a regular life in the Balearic Islands, led usual activities and had adopted the customs of the immediate environment. Pregnant women were not considered in this study. The theoretical sample size was set at 1500 individuals, taking into account an anticipated 70% participation rate, and to provide a specific relative precision of 5% and a power of 90%.
Anthropometric measurements
The anthropometric measures used in this study were: height, weight, body mass index (weight in kg/height 2 in metres), triceps skinfold thickness and body fat (%), mid upper-arm circumference, mid upper-arm muscle area and body lean mass (kg), waist and hip circumferences, and waist-to-hip ratio. One observer performed all anthropometric measurements, in order to avoid interobserver coefficients of variation.
Estimates of basal metabolic rate (BMR) were calculated from standard equations for Europeans based on weight, height, age and gender 7 .
Food and nutrient intakes
Two non-consecutive 24-hour diet recalls were carried out during the study period, one in the warm season (MaySeptember) and one in the cold season (NovemberMarch) to avoid the influence of seasonal variations. The recalls were administered in the subject's home. A welltrained dietitian administered the survey, verified and quantified the food records. To avoid bias resulting from day-to-day intake variability, the recalls were administered homogeneously from Monday to Sunday. To estimate volumes and portion sizes, household measures found in the subjects' own homes were used. Also, all participants filled in a quantitative food-frequency questionnaire covering 145 food items.
Information about food consumption patterns was obtained from the food-frequency questionnaire, whereas information on nutrient intake was derived from the average daily food consumption reported in the two 24-hour recalls. Conversion of food into nutrients was accomplished using an in-house computerised program based on Spanish 8, 9 and European 10 food composition tables, and complemented with food composition data available for Balearic food items 11 . Daily intake was compared with the intermediate and final nutritional objectives for the Spanish population 1 . Identification of underreporters of food intake was made using the Goldberg cut-off (energy intake (EI)/BMR , 1.14 classified the individual as an underreporter) 12 . Underreporters were not considered in this analysis.
To examine food and nutrient intake patterns as well as compliance with the Spanish nutritional objectives, consumption data for total fat (% energy from fat), SFA (% energy from SFA), fibre (g MJ 21 ) and fruit and vegetables (g) were divided into quartiles and comparisons were made between the upper and lower quartile. Food patterns were analysed both in terms of the amount of food consumed (larger mean consumption of foods) and the number of consumers of the food group in order to ascertain differences in the consumption pattern between the upper and lower quartiles. A reference Balearic diet was identified, taking into account the dietary pattern of individuals belonging simultaneously to the lower quartiles of total fat and SFA intake and the upper quartiles of fibre and fruit and vegetables consumption. This reference diet could be chosen as a model when developing FBDG relevant to the Balearic population.
Statistics
Analyses were performed with SPSS version 12.0 (SPSS Inc., Chicago, IL, USA). Mean daily intake values of nutrients and standard deviation are shown. The unpaired Student t-test was used to test differences between gender means. Differences in percentage of compliers with the nutritional objectives for the Spanish population between genders and between the two consumer groups (low and high quartile of formerly mentioned nutrient or foods) were tested by means of the chi-square test (the latter analysis being adjusted by gender). Differences in mean consumption of a food in a food group between the two consumer groups were tested by the unpaired Student t-test. The proportion of consumers of a food group was considered different when the proportion of consumers in the two groups was found to differ by 5% or more.
Results
Subjects originally included in the study numbered 1554, but the final sample size was 1200 individuals (77.2% participation). Participation rate among females (87.5%) was higher than among males (66.2%). Non-participation rates include potential subjects declining to be interviewed as well as involuntary non-participation due to census error caused by address changes, missing persons or unavoidable impediments to survey collaboration. Some 634 individuals were identified as underreporters (EI/BMR , 1.14) and were excluded from the analysis of dietary patterns and nutrient intake so as to avoid respondent bias usually present in recall dietary methods. Table 1 shows daily intakes of energy, nutrients and fruit and vegetables in men and women. Energy intake and energy intake per kg body weight were significantly higher in males than in females, but energy intake per kg lean body mass was greater in women. The contribution of carbohydrate to energy was higher in women; women obtained more energy from sugars than did men, and men obtained more energy from complex carbohydrate than did women. No differences were observed in the percentage of energy intake from proteins and fat between genders. Cholesterol and fibre expressed per energy intake were higher in men. Men's cholesterol/SFA ratio, as well as alcohol intake, was also higher than women's. Men showed a significantly higher intake of fruit but a lower intake of vegetables than women. Nevertheless, when both food groups were considered together (consumption of fruit in grams plus consumption of vegetables in grams), gender differences were no longer statistically significant. Men also showed significantly greater intakes of iodine, calcium and folate. Table 2 shows the percentage of compliers with the intermediate nutritional objectives for the Spanish population in the whole population, males and females. Intermediate objectives were chosen for this comparison since 25% of the Spanish population is already supposed to meet these goals 1 . However, for some nutrients and food items, less than 25% of the Balearic population is meeting the requirements. These nutrients are iodine, Significant differences between men and women (*, P , 0.05; **, P , 0.01; ***, P , 0.001) by unpaired Student's t-test.
Only people who did not underreport their energy intake (energy intake/ basal metabolic rate $ 1.14) were considered for this analysis.
fruit, carbohydrate, SFA, fibre and vegetables. When the compliance with nutritional objectives is analysed separately by sex, the percentage of males meeting the goals is significantly higher than the percentage of females for dietary fibre, polyunsaturated fatty acids (PUFA), folate, calcium and iodine, whereas females' compliance with the recommended daily intake of cholesterol, carbohydrate, SFA, vegetables and total fat is greater than males'. Nevertheless, despite these differences, the weaknesses in the compliance with the intermediate nutritional objectives in males and females are the same as those in the overall population: iodine, fruit, carbohydrate, SFA, fibre and vegetables.
In Table 3 , percentages of compliers with the intermediate nutritional objectives in the lower and upper quartiles of total fat, SFA, fruit and vegetables and fibre consumption are shown. We observe that those in the lower quartile of fat and SFA intake and the upper quartile of intake of fruit and vegetables and fibre show greater compliance (more compliers) with the nutritional objectives. Therefore it was hypothesised that their dietary pattern could be used to develop FBDG based on the Balearic diet as it permits achievement of the current nutritional recommendations.
The food consumption patterns for consumers in low and high fat, SFA, fibre and fruit and vegetables quartiles are shown in Table 4 . In some cases a certain population group showed larger mean consumption and more consumers of the food group, and in some cases there was either a larger mean consumption of foods in the food group or more consumers of foods in the food group, contributing to the difference in the consumption pattern. As summarised in Table 5 , overall low consumers of fat and SFA and high consumers of fibre and fruit and vegetables showed a food consumption pattern similar to that recommended in current food group pyramids 13, 14 and in line with the traditional Mediterranean dietary pattern, which is characterised by high intakes of fish, olive oil, fruit and vegetables, poultry, nuts, skimmed milk and cereals. We found that low consumers of total fat and SFA showed better compliance with the recommended fruit and vegetables intake. It was decided to analyse whether or not reducing total fat intake would be a good strategy to increase consumption of fruit and vegetables in this Mediterranean region. In Fig. 1a , fruit and vegetables intake (g MJ 21 day
21
) is plotted against quartile of total fat (% energy) intake. The resulting U-shaped chart shows that both low (quartile 1) and high (quartile 4) fat consumers present higher fruit and vegetables consumption than people in the middle quartiles (2 and 3) of fat intake. This is not so when fruit and vegetables intake (g MJ 21 day
) is plotted against quartile of SFA (% energy) (Fig. 1b) . Consumption of fruit and vegetables decreases as the intake of saturated fat increases. Figure 1c shows that the highest intake of fruit and vegetables (g MJ 21 day 21 )
is observed in quartile 2 of monounsaturated fatty acids (MUFA) intake, in which the mean value is around 17% of total energy intake from MUFA.
Discussion
The final sample size was 1200 individuals (77.2% participation). More females (58.5%) than males (41.5%) participated in this study. Nevertheless, according to the last census of the Balearic population, the gender distribution of the sample did not differ from the gender distribution existing currently in the whole Balearic population 15 . A high percentage of the final sample did not report their energy intake accurately and therefore they were excluded from the analysis of dietary patterns. A similar proportion of underreporters was obtained in previous nutritional surveys 16 -19 . Dietary assessment methods are subject to systematic respondent biases since respondents may under-or overestimate the consumption of certain food groups. Exclusion of underreporters helps to minimise this type of measurement error and increases the validity of the data; however, sample size was decreased and therefore the results might be less representative. Nevertheless, taking into account that underreporting is systematically confined to particular subgroups of the sample and underreporters show specific dietary patterns (high consumption of 'good foods' and low consumption of 'bad foods', together with high prevalence of inadequate intakes of micronutrients; data not shown), we decided to exclude underreporters despite the considerable decrease in sample size.
Dietary guidelines need to be based on a robust assessment of the available scientific information on diet and the maintenance of good health. This assessment needs to include an evaluation of the prevailing diet and nutrient intakes compared with any recommended optimum. Any dietary guidelines need to be pragmatic. A stepwise approach may be needed to address any large disparities between actual and ideal dietary habits 20 . This study demonstrates that there are certain gender differences in the consumption of energy, nutrients and food items. Females show better compliance with the recommendations for cholesterol, carbohydrates, SFA, vegetables and total fat than do males. This can be attributed to the greater nutritional knowledge and concerns about body weight and health status among the female population 21 . On the other hand, females are less likely to achieve the recommended intakes of micronutrients, fibre and PUFA. It has to be pointed out that women are more likely to present inadequacies in the micronutrient content of their diet than are men, since their energy needs are lower but their requirements for micronutrients can be even higher than men's 22 . The percentage of compliers with the recommended MUFA and fruit intakes did not differ between genders.
Despite the differences mentioned above, weaknesses in compliance with the nutritional objectives in males and females are similar to those in the overall population: iodine, fruit, carbohydrate, SFA, fibre and vegetables. Less than 25% of the Balearic population is currently meeting the intermediate nutritional recommendations for these foods and nutrients. Particular emphasis should be placed on addressing these issues to successfully reach the intermediate objectives and long-term final nutritional objectives.
Dietary fibre intake in the Balearic Islands' population is quite far from both the Spanish intermediate and final nutrition objectives. It is obvious that low consumption of vegetables and carbohydrate is accompanied by a low intake of fibre, since the main dietary sources of fibre in this sample are cereals (mainly high-fibre bread), fruit and vegetables. The largest disparities with the recommended fat intake in the Balearic Islands' population are observed for the intake of SFA. Main sources of fat are added fats (margarine, oil, etc.), but also animal foods (milk, meat, sausages, eggs, cheese, etc.) that provide saturated fats 23 . We observe that intakes of iodine are also far from the recommended levels. Actually, only 10.4% of this population consumes 150 mg day 21 . To date, dietary habits in Spain may play a role in iodine deficiency 24 . Epidemiological studies have demonstrated the existence of endemic goitre and mild iodine deficiency in Andalucía, Table 4 Food consumption patterns of low and high consumers of fat (% energy), saturated fatty acids (SFA) (% energy), fibre (g MJ Low intake is defined as an intake below the lower quartile of intake. High intake is defined as an intake above the upper quartile of intake. Values in parentheses show the cut-off point of intake for the lower and upper quartiles. * Significant differences (P , 0.0001) from the mean consumption of the other group by Student's t-test. † Significant differences (P , 0.0001) between the proportions of consumers higher than 5%.
Underreporters have been excluded from this analysis.
Asturias, Catalunya, Extremadura, Galicia and Castilla. However, no data have been collected in the Balearic Islands 25 . Nevertheless, it is very likely that the observed low intakes of iodine in this population reflect errors in the conversion of foods into nutrients using food composition tables. There are not many data available about the iodine content of foods, which may vary depending on the characteristics of the soil, etc. 8 . Analysis of food patterns of low and high consumers of specific public health nutrition targets (SFA, fat, fibre, fruit and vegetables) can be used as a model to develop realistic dietary guidelines in a specific population. This study demonstrates that low consumers (consumption below the lower quartile) of total fat and SFA and high consumers (consumption above the upper quartile) of fruit and vegetables and fibre show better compliance with the intermediate nutritional objectives than do high consumers of total fat and SFA and low consumers of fruit and vegetables and fibre. Overall, their food pattern is characterised by high intakes of fish, olive oil, fruit and vegetables, poultry, nuts, skimmed milk and cereals. The amount and frequency of food group consumption (servings day 21 /servings week 21 ) are similar those recommended in most food group pyramids 13, 14 . Moreover, the types of foods are similar to those found in the traditional Mediterranean diet 26 and traditional Balearic diet present at the beginning of the 20th century 5 , before the onset of the so-called 'nutrition transition' that involves loss of the traditional Mediterranean diet towards a more Western-type diet 27, 28 . Therefore the traditional Mediterranean-Balearic diet can be used to develop FBDG in this context, given the feasibility of implementing this dietary model in the Islands. The promotion of this food pattern would constitute a good strategy to preserve this diet and correct the observed departure from the Balearic Mediterranean diet. The wide availability of olive oil, fresh fruit, vegetables and fish in the Balearic Islands makes this approach sustainable.
However, the lipid content of the Mediterranean diet is usually high, ranging from 25 to 40% of energy intake 3, 4 . According to the present study, low total fat and SFA consumers present better compliance with the nutritional objectives. It was analysed whether or not reduction of total fat would be advisable to improve the dietary profile of this population, particularly fruit and vegetables ) in each quartile of (a) total fat intake (% energy), (b) saturated fatty acids (SFA) intake (% energy) and (c) monounsaturated fatty acids (MUFA) intake (% energy) consumption. The main source of lipids in Mediterranean countries is olive oil, and different authors have argued that olive oil promotes vegetables consumption. Figure 1 demonstrates that it is not total fat but SFA that determines a low intake of fruit and vegetables. Very low MUFA consumers (quartile 1) also present lower intakes of fruit and vegetables than people consuming around 17% of energy from MUFA. These results suggest that high intake of fat but low intake of SFA could be associated with higher fruit and vegetables consumption, perhaps due to typical combined consumption of vegetables with olive oil in Mediterranean regions 4 . It has to be pointed out that low fat consumers in this population are eating around 35% of energy from total fat, a quantity that would be considered high if compared with nutritional goals in nonMediterranean countries 3, 4 . Therefore, reduction of the fat content of the diet should be restricted to reducing SFA but maintaining the MUFA content of the diet around 15 -20%. This can be achieved by consuming skimmed milk instead of full-fat milk and decreasing the consumption of meat, sausages, dairy products, cakes and other sweets, etc.
Summary
The traditional Balearic diet seems to ensure compliance with the intermediate nutritional objectives for the Spanish population and can be used as a model to develop FBDG. A percentage of energy from fat of about 35% ensures adequate dietary profiles as long as most of this energy is provided by unsaturated fat.
